Cutaneous metaplastic synovial cysts (CMSCs) are rare tumors typically comprising a solitary, wellcircumscribed cystic mass that is not connected to the joint. Synovial cysts have been reported predominantly by orthopedists or pathologists; however, the presence of CMSC is not generally well recognized by dermatologists. Herein, we report a CMSC in a 68-year-old woman receiving systemic corticosteroid therapy for the treatment of eosinophilic granulomatosis with polyangiitis (EGPA). We attempt to delineate the clinical characteristics of this unusual neoplasm by reviewing the literature, focusing especially on dermatological descriptions. Histologic examination of the surgical specimen in the current case revealed that the cystic wall was lined with layers of flattened synovial cell-like cells and connective tissues, mimicking the synovial membrane. Positive immunoreactivity of the lining cells against vimentin was detected, but no immunoreactivity against cytokeratin, carcinoembryonic antigen (CEA), CD68, or S-100 was detected. The pathogenesis of CMSC remains unclear, but it has been tightly linked to direct traumatic stimuli or relative tissue fragility, which potentially accounts for CMSC development in our case. Most CMSCs reported by dermatologists are located on the extremities, whereas those described by other specialists tend to be distributed more globally. Preoperative diagnoses are often either epidermal cyst or suture/foreign body granuloma. Incomplete surgical excision of usual synovial cysts may lead to local recurrence, which has been reported in oral and maxillofacial surgery, but not in dermatologic surgery. This fact could be explained by the technical difficulties of surgical excision related to anatomical location. Dermatologists need to be aware of CMSC, and CMSC should be included in the differential diagnosis of subcutaneous cysts.
Introduction
Cutaneous metaplastic synovial cyst (CMSC) is a rare subcutaneous tumor that typically presents as a solitary, well-circumscribed and tender cystic mass. 1 Histologically, the cystic cavity is surrounded by synovial celllike cells that resemble the cells observed in hyperplastic synovium. 2 Villous-like structures often protrude into the lumen of the cyst. 2 CMSC usually appears at the site of previous surgery or trauma and is not related to joint or synovial structures. 3 CMSC is not considered to be a true cyst because it lacks a definite epithelial lining. 1 Synovial cysts have been predominantly discussed in the field of orthopedic medicine or pathology. To date, as few as 30
Reprint requests to: Manabu Ohyama, MD, PhD, Department of Dermatology, Kyorin University School of Medicine, 6-20-2 Shinkawa, Mitaka, Tokyo 181-0004, Japan, E-mail: manabuohy@ ks.kyorin-u.ac.jp Copyright © 2016 by The Keio Journal of Medicine CMSC cases, including our case, have been reported in the literature. Nineteen of these cases were described by dermatologists. Here, we report a case of solitary CMSC on the left lower thigh of a 68-year-old Japanese woman. We attempt to delineate its clinical characteristics by reviewing the literature from the dermatological point of view.
Case Report
A 68-year-old Japanese woman presented with a 1-year history of a solitary mass on the anterior surface of the left lower leg. She had a 7-year medical history of EGPA that was well controlled by systemic corticosteroid therapy. On physical examination, a solitary, well-circumscribed, 35-mm-diameter tense cystic mass was noted (Fig. 1A) . The mass was slightly painful and was almost freely movable over the underlying tissue and was not connected to the overlying skin. The results of all regular laboratory examinations were within normal limits. Ultrasonography detected a well-defined hypoechoic structure in the subcutaneous tissue (Fig. 1B) . Based on these clinical findings, we made a tentative diagnosis of lymphangioma. The lesion, which was connected to the dermis and surrounded by subcutaneous fat tissue, was surgically removed. Histologic analysis revealed a cystic structure without distinct epithelial lining in the subcutaneous tissue (Fig. 1C) . The cystic wall was lined with layers of flattened synovial cell-like cells and connective tissue, mimicking the synovial membrane (Fig. 1D) . The lining cells partially protruded into the cystic cavity. In the surrounding tissue, various structures, hyalinized connective tissue, fibroblastic cells, and inflammatory cells, were observed. Immunohistochemical analysis revealed that the lining cells were positive for vimentin (Fig. 1E) , but negative for cytokeratin 14 ( Fig. 1F) , CEA, CD68, and S-100 (data not shown). The diagnosis of CMSC was made based on these findings.
Discussion
In 1953, Selye first reported experimental induction of cysts with a hyperplastic synovial-like structure at the site of artificial trauma in rats. 4 Since then, cystic tumors with similar histopathological characteristics have been reported as synovial cysts, mostly in the field of orthopedics. 5 These synovial cysts are likely triggered by external insults. Synovial cysts develop mainly in bones or joints after orthopedic surgery, whereas CMSCs occur in the skin. Gonzalez et al. reported the first case as synovial metaplasia of the skin in 1987. 1 To the best of our knowledge, only 30 CMSC cases (including our case) have been reported in the literature ( Table 1) . Approximately 60% of these cases were described by dermatologists. Analysis of the cases described in these reports indicated that CMSC can develop at any age, with the mean age at diagnosis being 41.5 years (range 7-82 years). No sex differences were noted. The cystic masses ranged from 4 to 40 mm in diameter and were sometimes painful (N = 12). The most common locations were the limbs (N = 14), especially in the palmoplantar region (N = 9). Most CMSCs reported by dermatologists were located on the extremities, whereas those described by other specialists tended to be distributed more globally. Associated conditions included Ehlers-Danlos syndrome, 3,10 rheumatoid arthritis (RA), 11, 13 and basal cell carcinoma (BCC). 8 Characteristically, 17 cases of CMSC (59%) developed at the scar site of operations or trauma, and the time of evolution after operation or trauma was from a few weeks to years (range 3 weeks to 2 years); however, our patient did not have such a history. Preoperative diagnoses by dermatologists were usually either epidermal cyst or suture/foreign body granuloma. CMSC was sometimes diagnosed as a mucous cyst by oral and maxillofacial surgeons.
Normal synovial tissue is usually crimped into folds and has two main layers. The outer layer, or subintima, contains blood and lymphatic vessels. The inner layer, or intima, consists of a sheet of flat synovial cells. The lining cells of CMSC resemble hyperplastic synovial membrane with partial hyalinization. The cyst wall has villous-like structures pointing toward the cystic cavity. Synovial cell-like cells in CMSC morphologically resemble true synovial cells and fibroblasts. These cells are difficult to be distinguished by those, such as dermatologists, who are unfamiliar with synovial tissue. Positive immunoreactivity of lining cells against vimentin, but not against cytokeratin, CEA, or S-100, 3 together with the absence of expression of synovium marker CD68, supports the diagnosis.
The pathogenesis of CMSC has also been linked to relative tissue fragility secondary to Ehlers-Danlos syndrome 3,10 and RA. 11, 13 Experimentally, normal synovium was formed by local mechanical disruption of the connective tissues in vivo. 20 Synovial cell-like cells can be differentiated from mesenchymal stem cells during the wound healing process. A history of trauma was not noted in our case; however, long-term systemic corticosteroid administration may have increased tissue fragility and led to CMSC formation.
Local recurrence of common synovial cysts has been noted. In addition, the synovial tissues may evolve ectopically after the disruption of connective tissue during surgery. Interestingly, local recurrence has been reported in oral and maxillofacial surgery, but not in dermatologic surgery. This could be explained by the technical difficulty of surgical excision relating to anatomical location. Close follow-up may be necessary in patients with underling diseases that predispose to the development of CMSC. 
